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(54) SOLID STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid state image pickup device 
capable of automatically switching the linear transformation operation and 
logarithmic transformation operation of an electric signal corresponding to 
incident light upon a solid state image pickup element in accordance with the 
luminance of a subject whose image is to be picked up. 

SOLUTION: When the luminance of a subject detected by a luminance signal 
sent from an area sensor (solid state image pickup element) 3 is brighter than a |; 
certain fixed value (e.g. 700 cd/m2), a switching judgment circuit 5 judges that ;/ 
the area sensor 3 is allowed to execute logarithmic transformation operation. A 
switching signal is sent from a switching signal generation circuit 6 on the basis 
of the judgment of the circuit 5 and the sensor 3 executes logarithmic 
transformation operation. When the luminance of the subject is darker than the 
fixed value (e.g. 700 cd/m2), the circuit 5 judges that the sensor 3 is allowed to 
execute linear transformation operation. Thereby a switching signal is sent from 

the circuit 6 on the basis of the judgment of the circuit 5 and the sensor 3 executes linear transformation 
operation. 
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[*!rffiR£©46H] 

Iffimmi] AltMlC)Sl;fel^fif^^4tS@ 
Hi] EHttli&Sft? A> £ » h tl £ Jffifi^ fc *r3 ^ T fflE 

SI. 

*.plt£i:-r3^fc^ 

HuiBiWJSfi^ t ^ r tut 3@#«&ffi^ viwmn & 

3 ] huI3WS«^C «fc 5 &¥&ffl»JK#B§^ 

&mmm 1 Xtt»#a 2 £Ett©B(ti«fc£a. 

[St5R«4] i9EWJft*a*« % 2{fi©SJE<f^£:fc£ 

»t»«Mi^fc.fcoT. mEBttMat^oibfiMftBtftiJ 

»> ft*. ?>ti5 £ #S 1 ~W*« 3 ©^ 

rft*KEtt©Btt8MlU£B. 

a ssttiai*] n ^ft£ nr m a ts ti s m 2 vim t. c «j 0 ft 

*. RTI& 4: tit, 

^©fflSSaHKjfaDT, ttEB<ttSft*?©flM£K!B& 

w *> ft*, i. t. znm 1 1 & mtmm&m. 

tt9tt©JiaiGH&l£^2:Sx tiJEHttSMfcSK^OlWts 

vtm zm 2 ttjRc -r ?> c £ 1 1 z mmm 5 c tern 
immm 7 ] mtmm&mwtm^mtfis 

«*tta*LT*©«*ttfc«'JMa*l*tilU CfflS^t 
9©u^;u©**ttfc*/J\{^g&Cfc&Tfl9EBfl*fc 
*?©»«*«!»*» 1 tt» C -T * 2 tt<8 £ f * *>*J 



(2) «W2 0 0 1-8 1 1 1 

2 

«Wfl6* : F©iM^R»*tffl6«iit«iaiiws^*i8^-r* 

&#ir 2. i i: -r 5 xttw mm 6 CGt 
©atMsiksic. 

zk*$mttzm>£m7£ E«©B<tii 

[M«ia 9 ] iiufBBftffi&ig^tf. 
10 £ lffih£2ttS£fflfl«B£&tt*.. ilfflSM 

#jfrpfr&©a*««#»to»tri^>5>;**J:, 

U 

hUiB h 5 > S>**©SS 1 2Sfii©fH©«4it£ 
*Yb***di:fcJ:oT, fJffifflflEJlfft*?©^*, 

1 kjs^sb 2 tt^i: tta & ft*. 5 z t. z&mt-t s m 
mm 1 ~mmm 8 ©v^-rnipcci3e©H{**^sso 
immrn 1 0 ] miiBH^a^^ *^ 

S8 1 •BCiaiiEaEE^iinsnfciB**^ 

20 m immtm2mmtMmmmt^^ sBiss^gu 

IB^3"6*^©IS2a«|Cg!^^nx B&gffl6#* : P*»e>ffl 

Buffih^V^^©* l«ffifcSB2«B©|IB©«(SlClS* 
tftStSCfcCioT, KEB#fl[«Mt?©Hrf^«, 
SBltt»fcSI2*U»hKiS!)»ASCfcS»aR4:-r*W 

*s 1 ~»jj»s 8 ©v^rn*»fcffi«©H«««asfi. 
[tt^jg 1 1 ] ntmmi*M&m?&, 
m 1 mm^mmmmifima^titzm^tm^t, 

30 SS lS@i:Sg2mfiii;$fJfflim8ii:5r(l*.x ^JPSH^fi 

JB2«acsBiasn» HtjiB^^?*?.©^^*^^ 

«aEh?>S?^^©SB l«HfcSB2«fli©IB©«tta6ft 

^bstsckciot, siEintatfaR^fflaM^ftx 
ss 1 tKiB is 2 i: tc^j 5 ft*. « c t. t + z m 
mm 1 ~mmm 8 ©v^m*fcE«©Hff««««. 

[0 0 0 1] 

40 [»ra©Ji-r*tt*^»] *»wtt, Att^tc^t-rss 

^fi9©^^fti:*flS^ftSfT*.S@#a^* : P^* 
■TiH«Wfitefi!EHfcMf«*©T?x ^ic 1 o©@ft}f^ 

mT-emmximft t Mmmmmw t * w *> ft *. x n 5 

[0 0 0 2] 

[t£3t5©#ffi] ^<t 0 N 7* b^*-K3S:i:©«3* 
IS^tt, *©*3fc* : ffcA»3;h.fc#©fflKC*fl, 



3 

■&„ ) it. vi/x<D$gt*)%mm-fr2>z.tiz£. 

K>. &3?tt©«& m 3V>S5# (M5-f has) &it&-r 

©a8#^t:}3V>-C^©S'hfig£Liiiin [cd/m 2 ] „ 
-e©gAfi6£Lmax [cd/m 2 ] i:bfc£#. S^tt© 
»S®H Lmax/Lmin #2m;H r ©i&^$SBT*;fctU£ 

[0 0 0 3] *tifc**bT, *ti«Att, AibfcM 

5iatLfci'J7-b>-tt (WT> l"LOG-fe>-9-j i: 
n?*. ) fcffilgbfe (#M¥3 - 1 9 2 7 6 4^&fB# 
BfO „ C©<fc-5&LOG-fe>-9-fcfc, Sf#©l*ii5V^ 

*T-§5<t-5t:, i|gi5b£t§-&, ^©*ffi$SH Lmax/ 
Lmin #5ffj~6«T©J!£v^Hfc&£M^fc©««£5l 

[0 0 0 4] 

B ##^3 & « & if©^HT-St¥»©»SA s B^ 2. < & 5 x 
B^gq* 5 ^^? 3 b^l/^e^T*— 7 D — 

I6*«K(6H*TO»«IC^7 h LTB^gp©t»^&«i5ii 

[0 0 0 5]— LOG-b>-lf©m*«ttttBll 5© 

M^fct£{±> !Si»JSgl5T-©Pg^A s ^b<^fJ^-r 

K*fbTfct, W»©PtHtt*«£L<**3Q:t:©IHIJH* 1 * 
[0 0 0 6] C©i-5ttlHI»a*«*T» *3BI93ttx « 

^*©m s * ©#*sfc: & r« c a 
So *«miau Hf«i«*?©x«3tc»-r4«a 

«^©«0B«tM6ff4:««R*ttffi:ft» gi&ttJcW!) 

fc-TS. 3^ *^W©ffe©gW{is 1 ocsflEHHfcj*?. 

ffcBsBfe«flt-r*^i:"ff**. *^B^©ffe©S&<j 
tt> «)«©1B#aH«W««Bft«flt1-4ii:-e*ft. 
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[0 0 0 7] 

[S&B£j§¥ife-i|-Sfc«>©3MS!] ±!3©Pt3M$:^-rsfc 
tote, M&B 1 Kffi«©BttlMti&BtiU AW#BfcJ6 

tfc«&e^*»£i-4HfWBJK?*#i-«n<«iB 
t:ait5v^TBu!BH(««iaR : f©«rf^tt3H*» miia«ae 

tt5. X» Iff:OT2£flBtt©SttAB£Bti:. Atfft 

«w««iBfc*v^T, »H(««fcsR^/(»e.»6na«[K 

HflWBJK^OftflaRJHfe* HMB«flBWA»#Sfc 

B*?©»«M*»fcw 5 tfe* 4«nfc*a&#-r * i ft 

[0 0 0 8] i©J:-5ftH<*«««BfcJ:Skx StHl 
20 B*? tfflMft-i- Stt3£#©f«Klcft bfcff Jgfg^f £*^5 
v^T, *^«t©iH4*©tt«8C*t>*-r, HitttBB? 

©BffttJiBfttti!)«i*4cifc*«-es«. x, m&m3ic 

B*?©«rf1M*»ft* 1 U «9ff©HB« t Qa« 
v^SK liuffiH(«lB*^©»^tt»*»2ttJHlc-rs 
:tiaot, «LT*^*#©lilK«H©*V^«fV^ 
ttffiT?tt^tt©»*&*fflffi©HBfe, 

£{fc©»JK$EH©j£oH£3^tt^T-fct6 h bTXttMvr 

w ©S8v ^nff § © * s i^st4©iB^$r -en^ens^-r & 

©U*tt»©»^C tjHffaBSR^fflJfiKftaWtWlE 

[0009] w^ia4tci3«©a^«^«{i> 
1 ~» *a 3 ©^^rtvA i Ci3e©@ft^i^S^3*v^ 

Rnoie^ctor, ffiraaHflWB*^©*^ 

SCttci^T, Bff«B* : FC»tf6n&B : ?©^W 
ft^M bTHttfllB*? ©«rf^tt»*«I 5 - 
40 i:#T-£So 

[0 0 10] if5K«5{cfB«©H<*«^©tt> A*f^ 

«l«aiifit:*v>T, ffiffiS<t«£*?©ftfH*JB*« 
*»2ttffl4:Ci|0 5«iAflrti4:-r4fci:t>t, 

«Hlc«5frx WIBHfWWRB^OBrf^ttflRStaiOlft* 

50 SCi:ft^i:1-So 
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[0 0 1 1] C©«£?&#tJ&©@&«&get3cfc5£:> 

TtflS&^SCfctfT-gS. X, HfJfcJg 6 iC f Biffin 3 «fc 
©«H1M*Ji£SB 1 ttJifc U ^^©iJfa^H^lS^ i: 
Jc«koT, tt^£{^ffKI6EB©2fe^ftinrcttKHtt 

©ga^ins^©®^, &w#-±{*-<Dmmmm(Dfc^ 

[0 0 12] §f;£iI7JclB«©@{«t«igBJ±, ifsRJl 
5XfcfcW*J16£lS«©HteJt^B£:}3^T, huB3» 

siBH^ai^A 5 , Hfttwatpa^iSffisnsBSMa 

© 1/ "<;i/©*/h*JKifc Jttt bT *©«*fit i: g'JMK * 
JfcfcTlWtBHfl^B?©»f1M*«*JS 1 ttHK-TS*" 

©■wm*jbs«j o &*. s«j*fa^ 
[ooi3] ^«oi5affl#«flteSBK:*5v>Tx mmm 

mnaf s ; w 7^ m&(Dm & * -a- & <r t c <t o t , 

[0 0 14] mj^9KIBtt0@ttfffe£BtiU MsRJg 

i~»i^8oir^rn*>jcia«<oHittitfaBsBK*jv^ 

SB 1 Bffi&rffiJfflffitfliiieifijfeB-?©*! 2 

2flra©H©«{fit2ftBfbs**£fcfc«fco-^ Huias 

ttWfcB^Ottfls*, *lttJBfc*2«JBi:C«I»)*iL 

[0015] W^Jg 1 0 (cGtt©Stt&Hfc£eBtiU 8ft* 
ill ~W*«8©v>rnfrti^OHi«l««fiC*V^ 

»l««#liiH^3te*?©SB2««fc^;2ri'U mi 

hu JB h ^ > * ©SB 1 WBfcJB 2 «&©IH!©«ffi£& 

BfliS*4Ci:lcj:oT, BufBB*Jf&f^©!&#£, 
SB 1 ttJS £: SB 2 «<i t CijO D »*. 2> c 4: ft £ -f 2. . 

[0016] m &m i i tiB«©s(*«^sttv m& 
m i ~»*^8 ©v>-rn^{ci3«©H^«^Bt*3v^ 



(4) #1820 0 1-8 1 1 1 
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S^WlKifi^mtfiWjn^ftSiifct, SBlttffi 

* s BtjiB^*^©ig2««it^^n. snaflRjtB?* 

h?>y;**©JB l«Si:aB2WS©IH©«ffii£ftBfl; 
Stsciitciot, ffilBBfltfMfcB?©!!^^ SB 1 
ttIBi:* 2 K«l & ft* * C 4: £*S$c4: 1" 3 . 
[0 0 17] 

imwomnvrnm] <m 1 (ommMm>^mm^ 1 

10 ©HIHfcSHCo^T, HB«MHbTKWi*-S. 01 
t±, «IM0B!B^ffifflr4ia««B«Boa»©«*«* 

KfliBgBicKti- fenfcB^HtBjR^ tj **i r-t > 

"9-©«ji© l#l£^-f rn^KT-i&So 03tt, 02 
t*tx U >ltrt©iij^©filJE!)c© l ^ft^t-[algS@ 
i6it 0 4K^-r3n;r-b>^F«g©iii«©« 

[0018] 01 C^-fBttflRfe&B 1 Bu tt^U- >X 
2 4:, »«4toI/>X2ft^UTAW-r*3tefc«t5tT«jR 

a* a a s n - ©bsim ^ «c v > t wsf*© mm * twm 

bT^K^SftffdS«>^JgiSSIe]K4fc > mitaS^S 
^ (JWT, ruBM^j tD?^ 0 ) £»>tt:?{*<Z)flB& 
KttD UTi'J 7*-b >+)" 3 ftWftBjftaW^** S 

««B««M^ i:»JBBIMM^*«1 0 »A & fetoWW&fi 
i; r-b >-9- 3 tc^m-T S«IijME^»^igj» 6 

[0019] ^ iaa»2 o-carash&e^tt, m^j 

Jffi^ 9 1 »&H<*flHfc£B 1 ©^fflJ^m**nESWIt«: 

^©83^-?>a^S-N©tB^5&ifll^©«^tflt$n 
So X, m^JS?9 2A»e,7r^ >y— 2 l^*#it6 
X, ^U7-fe>tf3;frSi^fR2 OfcjSmgfft* 

JK^S(H]SS4©Pii5ffl{C^V>T(±^xtibs BHt*V>Ttt 

&mf&mmm®& 4 ©n2Zff^©«jsu:ffi«aciic'Bi^ u 

40 TV^. 

[0 0 2 0] C©«t^&*J58©a«WB«Blc»fcJ-&*x 

TiftB^-rSo |H)Et*JV*Tv Gll~Gmn(iff5iJiaB 

jt*@BTJ*5, ff » 9- 1, 9-2, 

9-nftMftj£jEbTl^<. 8{4*¥**lHl6&T-fe 
t)> BK*6Hl*lf«10-l, 10-2, 

50 *fb, ±b3^^>9-1, 9-2, • • •, 9 - n-^ttj 
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±>m^ui o- 1, 10-2, • • •, i o-m, mm 
^-r>i leit-esK, mo^^y mz.i£. zw? 

X {± C tl h IC -Z> \ X # B& b X V ^ 3 . 

[0021] w?j{f 10-1, 10-2, • • • , 

1 O-mrfctNft^KDMOS h7>^^Ql, 
Q2, • • Qm*s0^©^n< lo-fotglt^ft-CO 
3. h7>^^Ql, Q2, • • •, QmfflHU-f> 

-en^nm^ft ^ 10-1. 10-2, • • • , 
1 o-mtaitsn, v-^at«»fl<j&o^*i 2c« 10 

;U©Si4MOS h^>2^*T4&a§!tt£*XTt>3. 3 
CT*, h 7 >^**T4ttfT©^£*T-5 •&©■??;& 9, 

[0 0 2 2] C©«t5ft3iU7Hr>*3rt©lB* 
Gll~.Gmn©«fJ5££ov>T, 0 3 £#JSbTl8.HJ?-t.5o 

ory-KUHMOS h^>^x*T ickuoJ: 20 

£*-K S2M0Sb7>^^T2(Z)y-h, 
3MOSh7>^^T3©KV^ >Cg^;*ftT^ 

h7>-^^T 2©V-;*i±fTjlJftffl©S§4MOS 
H^VJ^^T 4© Kl/>f >C}g^$*XT^3o h7> 

J***T 4©V— ^tta*fi*MSll 0 (d©m^{f^ 
1 0liI2©10-K 10-2, • • 10-mJC 

T2, T3, T4{±, V>-f:Jl&N7^*;U©M0S h7 

[0 0 2 3] X, 7* h^*-KPD©7jy-K{c<i 30 
tt^SEVPD#SJan£ft£«fc5£&-3-?:^£. -73, h 
7>^;**T l©V-*tC(i{g^<£VPS#Efr!jn;*ft, h> 
^>i?X*T 2©V— ^tCfcfc^r-WSi-* C©— JgA^fl 
£ftS. **^>*C©ffe^£H:{f^0VPS#-^;Le>tl 
So H^>i?^^T 3©V-^t(iifiiSSffVRBASffljD 
£*i££:i;*>C, *©y-H£fci:<i^VRS#A7j;*ft 
So H^>^^^T2©KH'>{C{±«^0DASA7a^ 
X, b^>^;**T4©y-Htc:fci:{i^<*JV#A 
7j^nso ft, *3aBe»fc*^Tx ft-^^vpsji, 2 

fiMSUc*fti-fS*©i:U h7>WTl, T2£1t 40 

V y a ;i/ F ffU^T- BHt 2 # 3 «>©mE £ o — U 
^;i/tU, jt^EEVPDhB&^boWEEfc^-f l/^i: 

[0 0 2 4] d©J:3^^©ili^{c*J^-r, ff^0V 
PS©SEftt*«Jf)^X.T h7>^7,^T 1©;H77>S 

7 * h k p d #A*f3fc c & b-c a**- sm 

St5li:tff§5. WT, Cft6©*»^fco^TlB 50 



firH 2 0 0 1-8 1 1 1 
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[0 0 2 5] (1) 7fc«^£g^*rt&l$fcgg|b-CfcB 
St*, e^0VPS4o-ix^;i/i: U, h7>^^T 

1 , t 2 ttvT'zi' v is a Fffimx-mft-r Z> £0 fc;* 
jTxzixx^ztzvmttiz-D^x, siwrs. c© 

h^>^X^T3©>7'-ht:#^?>n.5(I^«iV 
RS#P — l/^;K:47tH5fflt, h7>y^^T 3ii 
OFFii^t), HMfl<j{-#Sb^v>3i:i:^fffit:5o«-5o 

;i/ (ifi^mKVPDhi^bxtotiS^aEvpDCjfi^stao 

[0 0 2 6] ^©HSSIC^T, 7*b^>f*— HP 
CMt5. C©SE£<fc!3, h7>-^^T2iClil 

#Mft , dr +• ^ •> * c t (i gut a^s^fft ©»7>fit £ e «*r 
»wt^bfefiatiBi^©«#A s s*^tiSo ^0, 

dr-WV>*C£: l-^Vi^^T 2fflV-^i:ffl^>'- 

CJt0!lb;fc«EA s £b5£i:fc«:.5. Jfe£b, ^©i: 
h^>i?^^T 4(iOFF©tt^T-*Si:1-S„ 
[0 0 2 7] h7>^^T4ffl^- htcyVUJ7, 

fi^0V£#;fr, h7>^^T4^0NCtl,i:, 

©^Bl OtCaitB^tlSo d©a*«^»l OiciSUl^ 
tl S SSStt miSB7tSiiiE©*7>fit * S ^MISW ^ b tz 
mtteZ* 3©«tat bTA»^*©*flSfit{-lt^Jbfc 

ttibfe^, Hv>^^^T4S:OFFi:-rsi:i:*){cm 

f0D§D-i/^ «f^0vps<t vii&^mm Kb 

Th7>S;7,^T 2 £3®bT<i^-0D©*iS&'N3r-wV> 
5*:«rf^ft»f«©«riai«WlTfm5*-rci:CJ:t), SiJ^ 

na^-rsciiiAs-r-ts. c©<td{cAS*7tfi$:S 

;i/©^*T-fe!5, h5>^^T 3ttOFF«®i:5S;o 
TV'S. 

[0 0 2 8] (2) ^mm^^Wtc^Slb-CtHTJt- 

&fc, ^i^0VPSS:>'^•1' bfci:t©l!;#tov^ 
TSi^-Ti). d©i:#, h7>W^Tl©V-7vil© 
#r>i' J rJUifin<t£&<, X-oX, F7V^^Tia 
HHWtcOFFtt^i: h7>^^T 1CV-7, 

©y-ht-^^.Sfi^?5VES*D-b^;i/t:«*>, h7 
>^^^T 3SOFF{CbT*J<« 
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[0 0 2 9] ^-bT, if. h7>^^T4JOFF 

T2ftjIbTfs^0D©i&B&'\;£&»;**X, -tftiCfcoT 

x.(ifilS»£EVPD t t»5{SV^»{4t«J^b1-So C©S{£ 

<<1"<)V (iaat*iEVPDi:[i)DXO:iS^«ffiVPDlcje^ 
S(4) tRfo i©<fc?fctt<iC:j3^T, y*Yy4* 
-h-PDt^^AW^Sii^mgiE^^-rSo -©£ 

Tl, T 2 (Of — Y iCf^^tllio «fc-3T> h7>^ 
*T1, T2©y-hSE*5miH37tS^^»7>bfcfitC 

[0 0 3 0]^ SSRy-Kaoaifttf^riBWJIIi^bKJ: 

!) ifi jfrt»E VPD «fc TO 3 fflt, h?>^^ 

T2S0NU |^>i?;**T 2<DV— hMlElCIfobfz 

t 2 © h sje t itm b mnrnffi # * * ^ * c t 

ft*«-bfcfl[t:Jt«9UfcttKa:4. h5>^^ 
T4©y— MC/^l/^fi^Vft-^X-T, h7>^^ 

[0 0 3 1] C©«fc3KbTAaf#*Cit«b&«^ 

v >S?** T 4 ft 0 F F 3 £; i; *> D ft D — 

U^JUiC bT h ^ > S?* * T 2 ftil btff ^ 0 D ©$§IE& 

a©«£##]#Hb£ft£<, b*>£&, h7>^^T3 
<Df— hDW l/-^.;i/©fi^-0VBSft#^.SCi:T-, h- 
7>^^T3S0Ntlt, 7*hy>f^--KPD, 

1, T2oy-htff6»^^5. £©«£?&»# 

[0032] cciat. 0 3K^-rsi^(i^ m&ttm 

SCt#nJtg&C%So ft, ff^ftMIS^b-Ctti^t-S 

a, s^vpswsffirafi^ism^wiiaD&^ftfTc. 

©■j-tr-y hftffoci:^»s bo 0 m^zmmg. 
gi b r ai ti -r z « & *t & xtn b t m -r * « » t « 

t>**.SISfcBu h7>^X^T3CJ:5h7>^^ 
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T 1 &if©UHry hfcM$fci&gfcV>. Cftfcfc, 

l#*£fcOFF««rci±&^ci:fcj@HUT h 
7>5>>l*T 1 CliSnft + lr >; 7ttiitt®*+ 'J 
TiZ£r>Xo*>ffi£tl?>tzlsbX'3bZo 
[0 0 3 3] X, J- U >if 3 ©«/&©S'J©0!liZ-z>O 
T, ta4ft#RSUTtt?af *. |s]0££OT, G11~G 
mnttfrJUEH (vhU^ffig) ^tlfclij^ft^bT 
V>3o 7ttaifij£fiEH»-eS»>* fr 9-1, 

9- 2, • • 9-nftJlfifct£bTV><o 8fcfc7K¥ 
10 jfejSlalKt?* »K IB**»&W:&«^*1 0- 1, 10- 

2, ■ • •, 1 0-mC*USixfc3fc«*IJMS^ftHI* 
cTfcfc*¥#rafcJR**S#HJ-* _ . 1 1 >f* 
S. S-HSfltlttb, ±§B^>9- 1, 9-2 • • .-, 
9 - n^ttiMm^m 10-1, 10-2 - • 10- 
rn, sas^ >i i ffe©^-r> 

a 5 , E4T*t±-ixe>to^T«s§-rso 
[0034] aae** 10-1, io-2- • • , 1 

0-mri:l:Nf + ^l'©MOSh7>^^QK Q 
20 2, • • •, QmMNft^;i'©MOSh7>->^^ 
Qal,Qa2, • • • , Q a m#l2^©£n < 1 8fo 
tSW-^tiTOS. h7>^^QaU Qa2, ■ • 

4 vtt-en-tnm^M^n 10-1, 10-2 - ■ •, 

10- m{CgEM^n, V-^fiii:iSSBEVPS' ©v-f> 
1 4lc^£ftT^£„ h5>^*Ql, Q 

2, • • •, Qm©Fw xi-en^naj^t ^ 1 0 

-1, 10-2- • • , 1 0-miCgUn> V-^«i 

30 8{c^M^^^■rv^S„ 

[0 0 3 5] HifiiGll~Gmn£{i, 3 «t o £, 

Nft4.;i/©i5M0S b^>i?^^T 5#a9;tt£*XT 
viSo h7>^X^T5J:h7>^^Qa (d©hv 
V^XiJ'Qafi, E14© h7>^^Qa l~Qam{C 
WJft-T*. ) fc©«i^H»ii^5 (a) ©i^C45. 
;;f, h7>^^QafflV- XlZWtWi£tl2>\M.$iim 
EVPS' i:, h^>^^^T 5© >t^$tiS 
ifi^SffVPD' i:©||^ttVPD' >VPS' T-$>!5, ftgit 
40 «EVPS' tt«*tt^5>K«JEE (SMfe) T-feSo C© 
0ES«JE£tt±S© h T 5<Df— b izm^lfiX 

**ix, Tl£© h^>^^^Qa©y-htc<±itifit«JE 
DCAJ^B#^D^tl5, -©fc»TSi©h^>^^^Q 
a{±ffitn;X(i^«ifiiilSt^ffiT'fe?), ^5 (a) ©[UK 
(iV-^7^D'7^©^i♦a[l]ESi:^5:oTV^So -©*§ 

^, h7>^^T 5^^>tt*idi*^ns©ttS^-r-& 

[0 0 3 6] h^>^X^Q (c:© h^>^^^Qf*, 
04©h5>^^^Q l~Qmt*f/S1-i)„ ) fctTMPjt 
50 *IHSS8(cioT$iJ®^ii, ^-T 5/ff?J;bti#t 



(7) 

11 

•So ft, &>rr s «t die ^6 ©hiss f*j v=?-m<D 

Nf L -^^;i/CD^4M0 S h7>-^^T 4*aS^e>^T 
(a) CQ(i]K<iIEfii(ctt05 (b) ©<fc5(C&3„ BP 

T 4 J±ff©3HR£fT ^t)©fS»), h 5 > y ^ * Q tt?U 

[0 0 3 7] E5©J:d{c^-rs^i:tr<t !5{s^©4* 
■Y >£*£<liJ7J-r.g>c,h#T-£3. Sfot, ESS?***' 10 

^ 5 * u > ^jsa© fc tote***?* 4 isifc-r * * 
*ifinicEBsnfca»©iii**«sf«E3f nstn^M^tsi i 

0-1, 10-2, 1 O-mCThtllSJtSCli: 

t«t»), ft^ffitniX«±^«S5t©©IS^teMT*S, 
^yr±tf«BlfflJ»A J i5»sa«f*il>a<TSS. 20 

[0 0 3 8] H4K5%Ufc«jESfiD3iU7'-b>-y-3©#Ii! 
*©— «E-DV^ H6ft#fiHUTKW^-*. As m 3 

4. 

[0039] aec^-rmjitttx H3c^-riB*K» » 

JEC*fi;tfc«iKflJIHftff^*B5MOS h7>y^*T5 
i:, ;fflh7>^^T5fflV- Hl"f 
tlfcff?l^ffl©S4MOS h7>i'X^T4i: 1 30 
-Kat I'M >i!) s M^n++^yi'CMSl^- 
Ka©«ffi©«»HbfefT3JB6MOS h5>S>**T6 

ttm*if«i o (c©m*flt*Bi ottH4©i o- 

1, 10-2, • • •, 1 O-mlzttlfc+Z) ~.t£ffi£ 
nt^So ft, h7>^^T4~T6i, l>7VW 
*Tl~T3h|5HUc, Nm;i/©MOSh7>^ 

[0 040] X, h7>^^*T2, T5©Fl/OlC 
tiitift«EEVPD#ffl;!ra£ft, h7>^^T4©y-h 40 
C»{f^0V#A?j;*tl£. 3Z., h7>^^T6©V 
-^{cttiagS«ffiVRB2*sRiAD^nsi:i:t)K:, ^©^ 

^T, h5>^*T l~T3StF*-*^S'*Ctts 

Hsic^-rifflsisrt©**? fciRi«©»fpftff»r\ m*zt 

VPSCfflEfiSrtUOikx.T h-7>^^^T 1 ©;W 7* 

*fl^fc*ft**4^fc SCSI'S W 
Tcn&©ft»^fc*B-4»f^*tt9i-r*. 50 
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[0 0 4 1] (1) #«**B*»flM«Jk:£ifcLTUi 

*-T, M^-^VPSSrP — b, h-7>^^T 

1 , T 2 j&s-y-^yi p o, 3 ,i, KUWaTfiM^-i-* «t 5 fc 
-Y T^ftT^Si^ffllWI^ouT, UJHJ-fSo c:© 
h5>s;**T3©y-HcfcJU Wl©*fflS^!B 
i:PI«tcn — l"<)l<Dm^r<t> VBS*s#ie>na©T? % h- 
7>y^T3ttOFFi:ftj), gSJCWfcSREUfcv^ 

[0 0 4 2] ^h^-f^-KPDfcTfetfAW-*-**:* 

U h7>^;5'©1f^l/>y>'3;l/mtt 

fctti, h^>^^^T 2izmm.&mti. *+ms*c 
fc ttmjgB*S«t©»7>fit * e ss^rmw fc b tz m t m 

^^T2fflV-7}:©iiy-Kat:, itufB^miSt© 
»7>fit^ @«»«WBIwaH*U&ttfc ifcfcl bfc®E#£ b 
Sdiifc&So fctd U d©i:£, h7>>'Xi'T4 J 
T6liOFF«Iffc5o 

[0 0 4 3] h7>^^T4©y- Md/Vl/X 

gfS4iT, h7>^^^T4*ON{C-rSfc, h7 
>S^X*T 5©^— hfcjfc*S«EfcJfc«Lfc««E#h 
7>WT4, T5^aoTUtS^jft^iSai OfcmfflS 

— Ka£frfrS»JET-&S©T-, ttSTJfl^JU 0 
SMtt mil3^»»5t©*7l-fll £ g «*HR W t 
g&bfctthfcS. 
[0 0 4 4] d©«t5CbTAI*3fca©*«kfltfcJt«U 

auSkttb^>^^T4ftOFFt-r*i:i:tit, h 
?>i?:**T6©y— MZ>»W U^l/©fl^-0VRS2$: 
#X.-5Ci:T- h7>^*T 6 £0N£: bT> ^r-V^i' 
^ CSl>*jgi^y-Ka©m(4<£«J^b^#SCi:A s T*# 
5. ft, 3©±5CA!*7fcS£#bT^©{ii:*jSiSE£e 

^©itt-fes. 

[0045] (2) ^sissriSBWtc^gib-rm^-r 

TSJH^-TSo d©i:g\ h7>^*T3©y-M:o 
-U^;i/©fS^0VRS^#^.T, b^>i?^^T3(iO 

FFtts. *bx, *-r, h7>y^*T6©y-h 

tn-f U^;i/©fs^0VRS2^#X.T^b^>^X^T 
6 40Ntl.;i:CJ;!)Jr+^->^C5'Jt^ 
4:*>Hs tt«S>'-Ka©«fil[ftifiiE«EVPDJ:5(av'»« 
fflVBB2C«Ifll!ft-r*. COittttt+A-J-^CCto 

T> h7>-^^T6S0FFi:ta. d©«to*tt® 
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[0 0 4 6] ^ ^y-Ka©a{]iASifi^SffiVPDJ; 
»)<£^©-?S h7>^^T2liONU h^>^X* 
T 2©^— hSjECj&bfc KU>f >SlSt#h^>i>;** 
T2SSn, h^>i>;**T2©7-h«ffifc:lfc0!Ib;fe 

M©«^#*+^>*ccg«;*ft.5o z-ox, w&j 
- y &<DW&i*m^%mm&m.ft\stz®.\z)&m borate 

h7>^^T4^0Ntt5fc, h^>i^ 

[0 0 4 7] £©«fc3fcUTA3t#Sfctt;«bfcfI^ 

b^>^^T 3©^— MC^W U^;i/©{t^f0VRS£ 

^r— FPD, h7>W^Tl©FVOIE> Wh 
7>WT1, T 2©y— bWBEftWJIJHbS-e-*. & 

RS2£#;t3c:i:-eh-7>^;**T6£ON£bT> * 
-W^>* CAtmms-V a©*ffifc*J»HbS*4. 
[ 0 0 4 8 ] X, *ni**&©<g^tt#a bt£Sfflf££- 
(CCD) ftfflv^Tfr5«t5fcbT*»A»*to*:v^ 

zcom^xs m3Kam6(D j^>^**t 4csati. 

»l7*£i:fc«fc'K CCD^©«fif«!*mL/*ffittIJ: 
[0 0 4 9] Stt0£MEBI&4©IHBIi»^ 

3i >j >-y- 3 j; oastasnsiwe^J: &*5flK©i* 

K^5E0tS7Dt-yt4 1i:, 7D-b-yit4 1 <fc 5j 
> h.D - 1 SH-tx 'J 7t 3 t X 

H-TS^-f ^>^^^^b-^4 2i:^tS„ X, *f 
«U>X2rtttt» 7M 2#iSrt7£*U £©7M" 

'JX2 2&7'u-kyy-4 lt<t!)3> ho— ;i/fl'f ^§ 
W"T*©tt»>**je-rs. xiJ7t>*3fiO# 

sissta* e> ©a* bt jarngp 2 0 c a**- 5 & #>© 

T>7"3 l*s^>JT-b>1t3©tjB^ffiO{C|S;lte.n, C© 
7>7"3 1 t&T-D-t y-9-4 1 ,fc!)3> ho— 

[0 0 5 0] £©SIM&Hft|gIB4ti: % x'J7*>1t 
3 J:5»ieM^*? , o-by9-4 ltfSttik, *-*\ c 
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©«?gfs^«fc9&^#©»S£tfcai-rs. ro-br 
y1t4 1 ^^ffOflfiStftUi-rSi:, ^©fflKJcf&b 
17^^2 2, 7>73 1, ^'f^^i^lz-i' 
4 2C3>bo-;Hf^S. C©«fc3&3>bD 

-Mn^ifi^-z-hnz-r^ ^2 2, 7>73i, 
^>^x*i/-^4 2i:o^t, ^n-en©«jf^siy. 

T{c^-r o jS8 N iltlt 7>7"3 1, 7-f 'J7 2 2, 
#tfgi!j?Sfi^B[H]ii&4a>£>7'>7 , 3 1 % 7MU*2 2 

^©e^ttttiajj<»«bTo*. 

10 [0 0 5 1] *-*\ 7M U X 2 2 «i> *^<*:©fPKA«W 

s < &3 hi 'j T-fe >it 3 t>nz>ytm.&mtm lt 

31 ') >1t 3 |^©«iii9K«tffinWlBic« K> < J& 3 

M'J>£-tf5<, *(c, 7>73lli, ^#ffl»JK#Bg< 
&3 fci ij 7-tr >it 3 F*gcD=&lSi^*»e>CDt±1^3A s 'J 1 '^ < & 

*)mm&ifim<t£&tit!), ^cd&ixdvj b 

2«u ^«:©)SSJg* J Bt<)B:Si:i i ; r-feVIt 3 C-5-;t 
5> ft 5 7fcS#M'J> bT ffi2;#f# 6 ft S © C 3£7>&>teSfc: 
20 ffitzt£\,^£ifi&2>tz&), ^UT-fe>1t3f*)©#il«© 

*«-«fia*fi< u-ctH^r.5©{C7t9>^7fea* s ^-x.e>n 

S<t5Ct-So I3n »aff^fcbT(is x'J7 
-tr >tt 3 ©^iB3R©Ul* * ^© i * ffl V^ £ £ ^ #•? t 
So X, «*©H*ttl:&©¥i9ttl;bSfl!^T*>&v>. 
[0 0 5 2] ±iabfe^3©J:5«:Iii*S:Battfc0 2© 
«fc -5 ^«fiE©^ ij 7* >-9"XiiE 6 © i d ^IS^*aS:lt 
fc 121 4 © «fc o «:«J5)c©cii U 7" -b > it £ ^ U T -tr > It 3 t 
fflv^fcfc*©Hi*flM^i«l©«rf^K:ov^T, EI1M 
08^#MbTWTt|5iW-rS. {fib, 08T-t±5Q.agP 

30 2 0Rxj t ^m^mmmmm4^mmm^vx^^o mi 

lHlES5*s^-t-5^^ffl»JKT-BS7 0 0 [cd/ 
m 2 ] HaS^bT^S. 3©7 0 0 [cd/m 2 ] t^o 

[0 0 5 3] 3HJT-b>tt3&^^i&^^-l± 
Si^li, l«fflJS©m^tt* s ^b<*:5* J , *SJ£V^»JS 
^H©^{*;$:^qri6T-fe5o *<Dtz&), «tbT*fJS 

*>+7>{CfTt>n5©T% »?§©fe-5]«ffi{£t©iB^S:a 

^©Jffifi, BS1 0 0 0 [cd/m 2 ] ffeS. 
[0 0 5 4] an;7-b>1?-3ftWe*««ff** 
S^ttt, ♦ilS^iWJK^H©^fr©*^A J ^nriti:* 
Biffc*»©«fflltt* t »*»7»**. ^©fcto, «lb 
-CfflSI5H©^^^S^* 5 lliv^t?{cWJ8)T•^{cSt^ 

50 {cfflv^Si:. Pt^ltg*«:igS(5i©iii^*«^-rs^i: 
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BS5 0 0 [cd/m 2 ] T-feS. j»StB##A 
5 W £> ^ i: t tc fcfc^ U t -b > ^ 3 £*t»g&Krf£ £ -tt\ 

#7 0 0 [cd/m 2 ] ©j&tCiSjTf 3©#$?£ bV>t 

[0 0 5 5] (A) WZ>^Vt$lT'tiil$&.*m&TZ£Z 
08 (a) ©£?C, ifiltB^&SWfeSi^5 O^ffl 

ES5t^m^n> C©tiO^J^iaS§5t:J;») 7 0 0 [c 
d/m 2 ] W±©»g 0 0 0 [cd/m 2 ] ) 

#tfctB£ft3 0 ct^T. m*>J«lHlES5{i3iU7-fe>-y- 

S{t.^£gl*fc1iU&{l^£|51fi&6J±. ^ VPS (i3X 
£0 6) fcn-i^<;i/i;-rswilMa*fc«£-*-s. d© 

06) CV-^M J f-+^->i'C (0 3XJ±0 6) izip 

>-^^Tl, T2 (03X(£06) A«-9-^Uf^3 20 

3*>£#i!c£&£ftfc«MM^#m7jM^m 0 (03 
Xtt0 6) SViW&IfiSl 2 (0 2Xtt0 4) £ 

fr^xm&T-* ti,xmmm2 ofcm&ztiZo ^© 

ffv\ 77-f >y-2 l £?t&bfeMii£i!*bai-r. 
[0 0 5 6] (B) Bg^ttiET-&3i:#£fI&-r££:& 
08 (b) ©<t?C, S3*fcir©i:ttcifi|*B##j&e> 
tLfc^<*5 O^a^-rsi:^, iUT-fe>it3«tf)» 
tffi^tf^&W^EIESS £j£W£*U C©«J^I*J^Ih1ES 30 
5 Id <fc ») 7 0 0 [c d/m 2 ] fcJ.T©»K (fi^J^«> 5 
0 0 [cd/m 2 ] ) *M&ttl;**i3. J;oT, t0Jfe*U^ 
EES 5 tt^ U Z-fe > -9" 3 £ UB'&mbW ^tS^lt-fe 
•2»i:*iJ^-r-5o Cl©*J5£{t^£g»*fcgj«Sffi^38*iE[H]S& 
6fc£, 0 VPS (03X&06) l^l^f S«J& 

fl^^^-TS. d©tJJg&{f^t«t!3^ BilN(*I©h7> 
^^Tl (03Xfcfc06) <DV-Xlzfrt»&mE.&^ 
-i lss<)l£tji~3X, ±tBbfc<fc?fc:, h7>^^Tl 
A s HR«Ii:OFFttIi:i&!), n;7t>1^3j!pf,Si 
^gl^nfcSaff^ffi^ff^l 0 (0 3Xtt0 6) 40 

&vmm$}tem 1 2 (02x8:04) £?>uT«ii 
^— *hbT#yia$2 otatm^tis. ^©.tatiami 

£ftfeiffl^-*£®SaS2 0T'«i^!liI£fTV^ 77 

4 1 tii&bfc«&£iftbtH-ro 

[0 0 5 7] d©«taC^*iJ^Hlg&5T-{i, ccUT-fe 
>1t 3 gl&^SIIIIlHlE&4 C£W£*xaft8{s^£ 
ioT, 3i'JT-b>1f3©^gH&Y'tS*'M1-i.»A s T-t 

i&£&ft^©£-£e>©i§i§rt-iK @i&^s^si5i^4tt 
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[0058] <sg 2 <Dmmm-m>m 2 ©msjBSKo^ 
[0059] 09 (D®#.m&mw 1 ' 

iK5' fct, 0 l©«J^J^HIK5©J:3Jcei&^jg^ 
S(HK4{cA^$n-5»JSM^A s A±/^tir^> i'J7 
■fe>it3#?>©ili^-^A s A^^nSo X, 
WgEIBSS' tt> 01©^&«g|I]Eg5©<fc-5tc$^<fc 
©SK©<fr£tfc*n-f£©T-«:& < / ^ U >1t 3 
©Wt^-* «fc »k &^tt©»Jg®ffl*M&*n 

^«jr-fe>-9-3tt, m i(DmmMmtmm^±m^ 
tzm 3 © £ o umm^rnvtzm 2 ©«t o^mm^ u 7 

-tr >itX{i0 6 © J; d *:®^&IS;»tfc0 4 © <t a 
©^UT-lr>-tl-T-fcS= 09{C43V>T. 01t|B] 

4frt>TJ U ^ 2 2 , 7>731 -N©{l^ii0^«BS 

bTW5 0 Xv §»){®JgflSligE84te. i7t^tli 
KilglM 4 (S)«©«fi£T- ifc 3 i: 31 1 ©* 
SSB^T-BiW b h |HI«©»#*fT a o 
[0 0 6 0] &^#©S;KS&B©t&*fl;£i££oU 

©tB^^fB^btv^o ^^T% i#Hlc 1 3 

i7-3#e,t3]g|^[lSS5' (Cj@ltii^nS 1 

3. d©<fcdtcbTf#£ft£&^*©)WJK^ffl£J:o 

saw S3* 4 

[0 0 6 1] ftt, CCDJ;-5 36:H<«1«««1' ©»^ 

tco^T^ 0 9S^0 1 0$r#MbTWTta5iB^1-2, o 
(I*, 0 1 Of {£$8-3135 2 O^y t e»^iJS^SIlSS4{i0 
^«BSbT^^So 09tStiM«!Sf 1' tt> xij 

[0 0 6 2] tC3T% *r> ^ »; >V 3 «^HK% 
g«M^*-a-SfcStt, S5»JS©Pg^A J ^b<*SA J > 

^^A J B^S<^©)ISJK^ffl* J 3~44ffgSi:l£:v^ 

#, XttifiWB7teA s Sc¥^©WSfc:^-rSJ@^{cfflV> 

«^cJ5:otv^5gi5^■©^s^t ) +^9•^c^Tt)^^s© 
x-. mf ^©feSitsffiwiB^^a^t-sch^pitg-r- 
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i& o 

[0 0 6 3] &tC, U T-b >1f 3 

«£^IWM6H©*¥tt©*fc#*iri6i:& 
■flfc£#©HWM£i*ft*»-eaS. ZOtzibs 

*§ Steffi ^ 5 i:, P£gH££*>£iS 0 D n{a©IIHfe£« 

[0 0 6 4] (A) H^5V^ttiJET-ffi[¥^S:«^-r^i:& 
010 (a) ©«k-5K, ifi*fS7fc£gttfe#t¥#5 0£ 10 

3i';T-fe>-9-3*s, m%.c>mmmc, 1 
&tH £ n * mmn^com ^ u ^© Jt$t b 

t> ^©ft*fii£*'NB£tfc*tl-r.&. SC> c©£?}3 
bTfftftl bfcfi U s<)V(Dm.*M. t ft'hffi©^***^ 
cfc*)*^*;? (tt9#©f|K|GHtf 2 . 5ffifil±»* 
h£) , tt^fluoillM6H#i£^ *©£*!£■*-*. 

«ft*l«EI»5* C,k^ l J7-fe>1t3£*rt&£& 20 
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